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OVERVIEW OF THE 2\L\\L\l:\HY c;LA~U" 
\ 'I CO\\ IE. H . ..,c I'H.I 1., ll,..,r .. \I HI' \ ',-., 
'l'lw .ln;IIUI!l\ nml dt•H•Iupmrnt nf mamn.dr\ 11. •Ill' nnd lht ph\Sttllug\ ol lru:tallon 'hm' 
mum . unilnrtlll'S unci . igmiH'Jtnl cliflerenn·, nmong \llrioth mammnliun pt•cie .. . Although 
tlw mnmmun gluncb urt• ,kin nrl!nn,.. ''hn,t• 'i((niltt'.lllC'l' h.1 .. "l'l'll rl'l'nJ!nlletllor .1lnng lime. 
tlwr~ j,. mut•h rww inlorm.llion thai j, revil•wt•d in rhi' papN. 
'l ht· mnn11nnn ~elnnd Is tllll' nl tht• mn"l 1mpor 
tnnt ut·n·,~nr\ 14lnnd1> ol I hl• ,kin . It i" I he dt,tm 
gut>.hlng lt•ntun• nl nwrnmul" wh1th h~ defm1t11111 
f<>ed t ht>1r ~·nung w1 1 h nulk ~l'l'rl' l I'd hy sut·h glands 
In th1s p;qll' r I .... hall n··lrid 1lw ll·rm brea't to 
the human mammal') J!l.111d :-inrt• I lind ll snmt•-
'' ruH illt'lllll(riiiiiiS tu n•lt•r I II l ht• " hrt-ast .. t i""lll' 
nl tlw t'll\\ ur rat 'l'h1· rnnmrnnl') glnnd 1, part ol 
lh<' rt'IH'odurll\1' npp.lniiU,.., lurwtion hring lhl• 
linal pha .... t• nl till' mnmmnlian reprndut·Ji\'e t'Y· 
de•. In thts 11\'t•f\ u·" · I Jlrupu~t· tn consider in 
\en gt•ncr.tl h·rm~ 1 ht· "'nit' I un• .md tunc! i11ns 
of tht• manHlllll') glnnd and 111 indude "orne ulcl 
....... wt>lltt rt:t~t·nl oh,.t·r\tl\11111" stnn• C\t>n a .ntlP 
ol lht• hi-.IIJrll'nl hackgmund giH-.. pef"~ti\f: 
to proJ:rt~ .. 111 1 h1s lit•ld I :-h. til urn it an~ relcr-
encl' to n·rtnin "l*t·inhlt•d pn.hlrm~ ,;ul'h a:-
mal ign.mt 1 ran,.lnrmnttllll and l'll,.tnl'l it· .. urger\ 
sttll't' tlH!St' li"Pl·t·t s 11 n· lull\' ron,.iclerPd el ... t·-
\\hl•rt• in thi" i 'lit'. 
Ai'oA'III\1\' m rm \tAMMAin c;t. ~:O.D 
Tht· -ol/t•, shnp!' 11ncl 11\lllllll·r nl mammury 
glancb \ nr\ from >~Jll'tl l' >~ lo • Jll'l'it•s '\nrmall~ lhl' 
mammun ~:lund ht't'IIIIIC'" turwtinnal unly in the 
lema It•, hut murnmur~· lt:;sut• 1~ prl',.l'nt in hut h 
"l.'' f'" t'\t'i 'fll nppnrt-onth in 111alt· nwr~upials 111. In 
mu"t :-pt•nt• ... , tlw lll:lllllllftr\ gland:- are pain•d: 
frnm twn in mun. J:nat, and lo!llint•a pig w 14 )'\in 
tht· 1111!. In 5tlltll' mtr:-upiul~ 111 lht• family Didt'l -
phicliw, llwrt• i, nncxlcl nurnlwr ht·t'llll"l' nt an Parh 
"tn;:t• ul h·lld clt•\l•lt•l>llH'Ill 11 IMir u l nipple,. lu,..c: ... 
(:!,3 ). Th(• fX~SII ton ol 1 ht• morn mar\ J:lnnd,. i" abrl 
\-arinhlt•: rn t lw rudt•nl. dog. pig. nnd rabbit, tht' 
glnnd .. l'\tt•nd Alnng tht• \Cntr.tl lhora\ and abdn-
mt•n; in 1111111 , hat . ami t•lt•phnlll. l ht·~ are thoractt•: 
in tht• ruminant, m~uinal: 111 tht• \\hale. abdnmi· 
nul: and 111 I ht• ntypu unci ,·isr:u•ha. dursolateral. 
Thl' -.hapl' unci tnrtn ubo \'llr\: in th<' ral and 
moU,.l'. llw nlllmmnr~ J:l.uul~ arc t1nt ~heet,. nl 
li'-"lll' t•ml'lupin~; lht• l111d\' \\1111 : 111 tht• rabbit and 
monkt'\', tilt'.\ an• 11ut nnd l'irt·ular; in rummanh. 
utw or l \\II pnu·,. ul ,.Janel .. lit· in du-.t· appnsllllln 
forminl( a , lrlll'lurt• known il.., lhl' udder In all 
femnlt• mummnb ~xt·t•pt t lw uwnutn•mes. a nippll• 
• From th11 l'h\'M11l11r\· I lt-pi!rl nu•nl . :--.:111 innalln .. tiluH• 
lc.r R1 Ntrrh 111 I Jrun in,. ~hmht·lcl, Rt•ndin£:. RG2 HAT. 
Engllmd. 
or 11'111 j., prt• ... t·nl nn l'lldl )!l.llld. "mull nipple>~ art> 
prt•>~t•nt in 1lw nw lt•:- of mu ... t >~ pt>cle~<, ext·cpt tht• 
ntuu"t' and ru1 \\ hn"t'llllllll lllllr\ duels rnd blindly 
l ll·~llllt' tlwst• Wlclt·t•Xtt'rnnl n •riuttnns.lhP inter 
nat slrlH iurt• of 1lw nwtur~· ll'mnlt' rnamman 
)!land i,. ha~imlh 1lw -.anw in ull "Jil't'i£"., lrnrn 
monulrt'IIH':- In m.1n. Tlw )(lanclulnr nr parent'h\ -
mal tis .. lll', l'IIIIIJirl~>inJ: till' .1ht·11li and durt~. and 
lhl• ~trurnul or llppnrtmg ti ... ,..ue:-. in ''hich tht' 
hlamlulur lis,ut· .. liP, nn• t·ummon 111 all ... pel·rc,.,, 
't·ll lwr li~lll nor t·ltTirnn mirru,.t·npic ;otUdle.., ha\l 
rt·Hal('(l nny d l!>lllll'll\ I' (ll't'il·~ nillcrcnce,. Ill I hr 
trul'tun• ol tht• nht•olur tl'!l 111. Eat·h ah·eolar n·ll 
j, u t'tHnpll'lt' mtlk· rat•ting unit , -.~nJhe,.izin:: 
milk 1a1. pmwin, nnd t'llriH•h~drate. AJthou;:h thl· 
n•llulnr pnJCt•:o,.tos tmohcd 111 !he .. el'rellon ol tat 
and prolt'lll uppt•.tr 111 lw ~unilar in all "pecie ... t hr 
prrl'r .. t • t•ht•mienltnlllJ'H.htli<Jil nl th<• milk ~rretNI 
\'Hrit•,.. nlll .. icll'rnhl\', 
'l'lw tfi,.pn~lltnll ul tht• fllilllllll.tr,\ durt._ ancltht· 
lliiiUrt• nl !Ill' . lllntl!t' "JUH't'" \\ilhin 1hr mammun 
~:lund IIH' \'Urlll hll·. 'l'lw nl\l•olar :-erlllr" nl 1he 
hrt'!hl, lht• m.tin tllll'l" nl t'<lt'h expa ndtng mto a 
lnrl i lt•rnu .. sinu .... hn\ 1• pl•rhn Jl" Ill:'\ er heen hl.'lll.'r 
dlusl rau•d llwn in I Ill' rolor plall•s ol wax lllJt'rted 
prqwrut1on" dl'Jlll'll•cl in Sir A .. lll:\o Cooper" huok 
On t/11• A11nt111n\ 11{ t/11• l!rr•a, t PI pub[i..,hed in 
I Ill I Ftg. II , Tlw hi .. lolog~· and h1-.torhemb1r~ nl 
thl• nipplt•, an·nla. u•rrninalmilk dun:-. and a,.snci · 
aa·d J:lnud" nl lht• hn•t~>ot rHl' rt·,·iewecl in detail ll\ 
~lont.t f(nil in t hi '""ut•. l'ht• IMI trrns ul di,.pc~snin;l 
ul till' mnin gnlnt•tuphllrt'" 111 n numhcr ot ,..pct'it•!' 
nn• Jllu,.trntl'<l dutJ,:rnnHllllltrnll\' m Fi::ure 2. In 
rodent , t ht• dut'IS llllltl' tn lorm 11 ... ingle main dut·l 
nr gulactophorl' \\ htl'll Jill"'£'' 1 hrull!:h the nipple. 
In 1lw rahl11t . till' t'trt•ulor murnmarv ::land j,.. mad{• 
upolh41mt• ,.jx 'l'l'lnn:;, l'Hd\ \\ith it,.. cmn !<l'parall' 
galnt tnphort . Thbt• :,t:t'lnr" mn ht' readily demon -
..,tratl•cl h~ injl'l'tin.: a <ht• ur merru~ into lht-
np!'ninl!~ nl I hl' indi\'idual g.tlllt'tuphnre-. al thl' tip 
nl llw nippll• :u; ( 'oupl' r -.htmt•cl ur by u,inJ,! tht· 
equallv t•lt•gant hut mon• ph\' ... iulo!(it· methud. hr"t 
rt•portt·d in I !I I~ h~ t..~·ous IIi]. of injecting il 
:-..nlu twn nl prolan in inion gu lnrtophnre and mdul' 
in~ lul'nhn•d milk >~t·rn·t inn in thr nlveoll:tr sector 
:-..t>r\l•rl ll\ i1. It willlw not l'lllhut the !(l'nernl lamut 
ol durls Ill 1lw ruhhi1 mnntnwrv gland rrsPm hlP'-
thnt llllhl• hrt·u"t s:J\l' that in the breast tht>re are 
scunl' II gulnt' luphore . t•nch ol '' hkh expands 1n 
lurm a hu tlll'r•nll> sinus lwlure pa,.:-inj{ 1hrou~h t h(• 
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FiG. 1: Sectors ol the brea~l. Part of a colored plate 
from Couper's On the Anatomy of the BreaM ( 1840). 
Cooper injected waxes through the galactophore8 mto the 
duct system and the ducts were subsequently displayed 
by repeated maceration and dissection. In the prepara-
tion on the upper right. lobules uf alveoli have also been 
injected and are clearly displayed. 
Rat Rabbit 
1/orr.an Ruminant 
F 1G. 2: Diagram showing dillerent arrangements o1 
the mammary dul·t system. A arE'nla: D duct,(; 
galactophore: GC gland cistern::\' n1pple. S smus: 
TC teat cistern: TCL teat canal. 
nipple. In ruminant~;. the lnr!(er du('t :< from each 
gland open into a laq;e ci~; t ern. the ~:land eistern. 
which in turn open:. directly into the teat ctstern 
which communtcates with the exterior throuJi!h the 
single teat or s treak canal at the tip of the teat. ln 
the monotremes. the mammary gland is eomposed 
of some 100 200 lobules. each being drained by a 
duct which opens directly onto the ;,kin surfaee in a 
special area . the areola; there is thus no ntpple or 
teat, the milk pouring out on the surface of the skin 
when milk ejection is induced. As Griffiths and his 
colleagues (41 have pointed out. this system is 
wholly suited to the young platypus whose beak is 
well adapted to sucking milk ofT the skin but not 
lor retaining a nipple and drawing milk from it. 
Mammary 'troma 
In rodents. the pad in which the glandular 
elements lie is composed mainly of fatty tissue; in 
the cow the stroma is a mixture of connecti,·e 
tissue and adipose tissue, and in the breast the 
stroma is mainly connective tissue. The fibrous 
septa within the stroma connect with a series of 
mammary ligaments which support the mammary 
gland. the fully lactating gland being a relatively 
hea\'Y structure. Again Cooper has provided the 
classical description ol huw the fascia from the 
sternum forms superlieial and deep layerli to en-
velop the glandular ti:.sue!i or the breast. connect-
ing with the mammary stroma and with the apo-
neurost:. of the pectoral muscles so that ''the 
breast il' slung upon the fore-part of the chest.'' 
Other species have similar ligamentous suspen-
sory systems for the mammary gland: that for the 
udder of the cow performs no light task in anchor-
ing the mammary glands both directly and indi-
rect!~· to the hony pelvis [7], for in a high-yielding 
cow. the udder, including milk and blood. weighs 
40 kg or more. 
Rlood and Nen•e Supply 
Because the mammary gland ts of cutaneous 
origin. its \'ascular supply a nd innervatton are that 
of the cnntiguous skin and ,·ary with the species 
acc·ording to the posttion of the gland. In the 
ruminant and rat and presumably other species. 
marked increases in the rate of blood flow through 
the mammar) gland occu r at the time of parturi-
tion and during lactation [8.9). The mammary 
Ji!land recei,·es somatic sensory and sympathetic 
motor nerve fibers. but parasympathetic inner-
vation has ne,er been convincingly demon!;trated. 
The sensory innervatton is confined mainly to the 
region of the nipple or teat. Cathcart. Gairns. 
and Gar\en ]10 I regard the nipple as one of the 
most highly innervated tissues of the human body: 
the precise distribution of nerve~ in the nipple and 
areolar re~ion is described in this issue by Mon-
tagna and Macpherson. Less is known about the 
distribution of nerves within the substances of the 
gland: there is no evidence of innervation of the 
alveolar or myoepithelial cells. and Linzell Ill] con-
cludes that innervation of mammary tissue consists 
only of sympathetic fibers to the a rteries with a 
small number of sensory fibers to the large ducts 
which seem to be of slow-tonducting unmyelinated 
type (c fibers). Such a distribution would accord 
with the clin ical evidence that the degree of fillin g 
of the mammary gland can be detected by the cen-
tral nervous system. 
4 Til~ JOI.:RNAL Of LNVESTIGATJ\'f: OF.RMATOJ.O<lY 
Fetal Grou tla 
C'on ... icl nth! anlnrm. tum e.xi t on the :-ta~£'5. 11f 
emhryolna.:k onci h•tul ~rnv.th ol the mamma11 
~:land in a numhc•r ol JWl"l !'he pattern t'ommon 
tn all "PeC"ies imuh t thi ktnan~ ol thl ~toderm to 
torm milk line • reduct 1v11 nnd anterruption ot the 
milk hnl'S v.11 h the formation "' ana mmaf) bud .... 
and .. proutang ol the mnmmnn hue!' to gh·e ri:-e to 
the mammal\' rnrd \\hirh penetrate into the 
me:-NH'h\ m£• one! luran t ht• prunordaa ul the durt 
~,·.,tt•rn . l'ht•re urt• dear antlac·,ulcllb 1 h3l the initial 
dillt•n·ntl.llicm nl ttw t'pitlt•rmi is nmtrolled h) tht: 
me,t>ndn·n11• "h1rh l'\t•rt 1111 '""' nu.:t I\ e function 
through ;,q~u11 .. pl'l'illt· tartur" '~hu ... t> nature 1s nul 
yt•t knu\\1\ 181. "•·x dltlt•rt•tltl'' lll't'CIIlll' apparent tn 
the pattt•rn ul rnammun· ~trcmth tn the fetal rat 
und nww•P ; 111 tlw malt·. thi Arfmth 1.., all!:cted by 
nndro,;t'll"' truan tht• 11'1111 tt• 11 whic•h inhihit the 
~:rrl\\th ol thc n1pplo• tFag. ·n. In tht·~c ,,,., ,.pecie,., 
"'''"' IH' cst rugcnic hurmunro CJtn imlun• mam-
mnn· mulfurrnnta"n" in tlw ll'lu": m the l!!male lctu~. nclrugt n induu· mnle-Jmt tern ::ro\\'th. 
Surh olJScnntaon" m rucll'lll" shnulli alert tb to tht' 
JXIS.! alnht) that congcnuul mnmmnQ ohnonnnli-
ties in oth r "J.C( ars nrt• SCICIBtcd \\lth hormonal 
thcrnp) r.r honnonnl nhnorm hti 111 the mother 
during pwgn:JIIC\ !fN rt fo•rc•n N' (S ~ 
Postnatal Grou rll 
Po~ I nat nil\ , 1 he 11rcl\\ th {)I the mnmmary gland j, 
regulnti'O II\ .1 roan pit•\ lllll'rtlt' l iun ul an tenor 
F11 .. :1 '1'111' lit•\ t•lupmt·nl ut I ht m.lllliiHir~ rud1ment~ 
uf tlw lt·llll nwu•l' ttl:\ tlnv&l alll•r ltl,tl~:unnri!'l:lcllny on 
d:n l:lllnun I'LI\It•tllfl. lr.RII. 1\. :\l.tmmur\ ruthml'ntulll 
nornwl l<•rnul<- h·tu • B. ~t nmuwr\' rurhmt·nt nl a fpmall' 
l<'lu~ ,~h·~t· 11\'IIW"' \u•n tit trnvrtl t.,· \ nt\' (. :\Inn · 
man nultmc·nt nln11rn11tl mnlt• h·tuo- mnmman bud ha~ 
hl'tUotlt• SIJMrRI('(l lnuu c pull rm1~ II .\l.tmmai\ ruch 
rnl'nt of mule ff•tu ''huH ll'Stt~ 1\Ne dl'$tfU\l'd b> 
x·ra\ - bud r. m11an uttnrhcd 111 qudt>rnu 
pituitary, nv.arinn, nnd, in t;om(' . Jledi!', placental 
hormnm"S. Thl'rt' a much c\ult•nc:e to 'u~ge,..t that 
the antNior pituatnr\' nnd plotl!ntnl hormone-. art" 
din ctly r. Jkln..ahlt•, the n\ arum hormone,. mainly 
b\· sen itizmg tht• nu•mm&r)' cdl~ to the }!Towth-
,.iimuhu ing net ion ut the patuitan and placental 
hurmunPS. Recc•ntly, hmwver, thl' direct mito-
RenaC' ncthat\' ol th~ t' hormone.. ha.~ been que:,-
taoned, and it has he<>n uggt ... ted that they in 
tum .en ita1e the mamma() cell~ to the mito-
j!enk nc·tiun ul an ulin 1121. Whatever the pre-
ci,.c moc:h• nl hvrmnnnl llctinn, the administra-
tion uf nvttraun hnrmnnlos tu intact animal.., m 
whu:h unteraur Jlltllitul'\' hnrmonb and inl>ulin 
momma!) l{rnwth I>Nutlto nl the complexttiel> of 
the hurmunul coni rol nl rnurnrnnry development 
an• ~1\1.'11 111 utlll'r PIIJll'r· 111 I hi!~ \'oluml· 
'l'lw dt•grl't· ul gro\\lh ul tht• malt mammar~· 
glnnd ~~ u~unlh ht:ht . In ~lllll' "Jl('\'ie~ le.g .. 
ruminant' I, t lw mult• glund t 'an·el) rc-p"nd, to 
ndminaslt·red OHitUIII hurmorw, \\ht·rea:,. in clthen; 
(e.g .. guinea pig, munl, n lllllrkt•d f!rcl\\ tl-. re>-J)(•m:e 
""rnrtmll~ <K't' llr • 'I ht!i i ol S<lme t'linital -.a)!mll-
l'Wirt'. Hi,hnl• (13) rdall hem he prc~cnbt-d an 
t>.Strogcn JJrog tngt•n nantrncnt to be applied lo-
cnlh by a IJiltu nt \\ho con!iuhcu ham becau:-t: her 
hu,hnnd hod hccumc di "nti tied \\ith her ··mi ... er-
ble little hren t ," Pnfurtunotcly, t.he did not 
thorou~:hh inunct tiu oantment and GO day ... later 
Hi ... hop \H"- contronted h) an 1rate hu ... band com-
plnmtn!l or gyncrom1t1tllll 
I .At"l ,\ llll!'o 
It j, c·u11\ t•nu•nt t" rt•c·ngnitl' I''" pha~e,. an 
lariat inn: (II milk "t'rrt•tinn, in whic·h thl' wn~ttlu· 
1'111:- ul milk arl' t-~nthl'~il.c'cl in th(' aheolar ct•ll!> 
and pu~.,t·d nllt ol tlw cdl tn lw :ootnrcd ~"'milk in 
the lumt•n ul till' niH·ulu : 121 tnilk rt:muvnl, "hkh 
in mo't Jll't It'!! n•quirc•t; till' ucti,·ation nl tht: 
malk -eit·c·llnll n lll'X wh(•tehy tht• milk ~torcd in thl' 
ul\l·nli '" trttrl!;ft•trl'd anto tht• lur~t' duc:t:- and 
r+ .. wrn"' to ltN' otllc O\nilnhlt• leo the ... ucklinl! or 
malk••r. l.actntlllll i nlso ... ,..,C'inted \lith rt:rtain 
ll()hO\ wral p.lt tt m '' htch ' r) !(tl'ntly fn>m .. pe. 
caPS to spcci 114 1G I 
Milk '\crretian 
'l'ht• tunc of un t'l ol milk t'<"Ietion 'nrie ... . In the 
rat . 11 hegan ohout 21 hr hctorc partunuon. in tht' 
gc.at 111 rnidpn·Hnllnt\ 1171. ~orannlh, howeur, 
tht• unst•l ol 1 optnu luc•tntinn 111 mo~t "Jlt'rie~ doe ... 
not OtTur until niter p..rturition . !Th"' term 
lnrtu..:,·m·.~,, \\II 111 ont•timc mninh u ... t·d tn reler to 
tht• onM·t ul t •upinul! lat' llll inn: 1111\\ it oltt•n denute:o 
t ht• I ir"t i~:ns of l'I ' TI'IIIT) art j, it\ S1nre I ht;. ron 
1(1\l' rt"t' 111 c·nnlu inn, lmn avnidm~ llw wrm.) 
Clnh in tlw r.tt ha\l' till' pn·t•i,..t• hormonal 
rnt·rh,;lll"'lllli t hnt c·ont col 1 ht• aniti.tt ion ul milk 
... t•t·rl'tinn l~t·t•n tktt•rmirwcl ,\ tall in thl' le,el ot 
blood pro~:e;;tc•rom• l'llllllh•h prolnc:lln .md placental 
luctugt•n tu t'M'rl lht•ar lnctogt•niC' ellett' on the 
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mammar~ n•IJ.... In u I~'' -.pt:l'll'>•. the hurmunal 
requirrmt•nt" lor I art at ion 1111\!' !wen dett'rmim·d . 
GenE-mil~ n n11npli.':\ of hnrmnm•-.. i-. re<Juired. nl 
\\hich prolactin i-. un impnrtunl t·ompllnent. Pm-
lactin \\il'- i-.ulatNI in a n•lotivt>h pure -.tate !rom 
ruminunt pituitaric .. ..,umt• :J;, ~ear-. ngu but onlv in 
the la .... t I<'\\ yt•ars has ih prt•,(·nt·r in human and 
-.uhhuman primate pituitaric,.. het·n t•nnlimu.•d. 
Indt.-(•cl , the: l'Xi..,ll:m·t· nl n Ill man prnlauin ,,a., 
clnuhtt•d. lor i1 \\lh cli .. nl\l'rt·cl lh:tt human ~rmnh 
hurmnnt' pu-.-.l',....,l•d lat·tugtmit· <ll'tivitie,. and wa,.. 
helie\l~d In -.t•nt• a dual roll'. llmwH•r human 
prulnctin hn" lUI\\ ht'l'll i..,uJated and evidencl· 
re\1 £>\\t•d h~ Fnr,:-th nncl Eclwnrcb II8J. -.ug~e"h 
that it play" nn 1mportunt rult• 111 thr mnintenann· 
of milk '-l'c'rt·l inn I kncm nl no l'\ ideiH'I' I n su!{ge~t 
lhat human ~rm\th hornwnt• hu" u "lnlllar role. On 
the nthl'r hand. ruminant growth hormone !{I\ e-. nn 
lnc:ttlgl'nll" nr p1geun < rup n·~pun-.t•, y«.>l 11 ~ecm,.. In 
play a rnlt• ju ... l <l" unpnrtnnt .. .., nr e\lm nwre 
impnrlant 1han prnlul'tsn 111 tlw maintenance uf 
milk '~'l'rt•tinn in ruminant,.. [S 1. 
o, «.>r tlw ln~t IIH· yrar .... rnut·h inlornuu ion on the 
hormunal rc-.pun~t·,.. to the ..,uddin~ or milkmg 
::ournulu .. has IH:t'll ohtuinc·cl. thank::. tn ne" hrua,. 
::oa\ ancl raclioimmunuu ... -.ay tct hrlllJUe:. Since 
:\1eitt':' di:-l·u .. ~t·' nt•umc·nclm·rin~ mtt·rat·titon.., ebt-· 
\\her<' in thi-. \olumc·. I \\illnll·rdy -.tre,.., that th<' 
natural ~timuhs" tnl·ontinll<'cl milk :-et:retiun i .. the 
regular ancl ellident remo,·al ul milk !rum th<' 
~tland . 
Mrlk Rrmflt'al 
In mo-.t spl'rle..,, tlw milk storrd in the alveoli 
and lull' citll'h I!- not U\HJiuhlc· 111 tlw suckling or 
milker unt sl1t hus l)('l'll mnved 1ntu the larl('er dut·ts 
and Cl..,lt'ri\S 1'111, tran:-fer IS broul(ht about ))\ H 
tontrat't inn ol tlw myn('J)II hl'liul t·ells surrounding 
the uh euh 111 re~punse tu t hc rt•rlr\ relea::oe ol 
ox:-- tuc·1n mto the hltKicl l!ffl•rt«.>d II\ tht• stimulu:- ol 
sut·klmg or u11lkmg, Tlw milk 1s 1 hu.., fnrcelully 
CJN'tt!d 1 rom the nl\l'nh and disll'IHb the large 
duct:. nnd -.inu""~ or ri:-t l•rn-. \\ herl• rl b ,omeume:-
ronuum·d untiN nm-.id('rahlt: pre-.,ure The imP<'r· 
tanre ul thi-. milk·t•jc·t•tion n•tll·x tu the etficil'nt 
remmnlot milk \"arie-. with thl' ~pN·ie,; lailur(' nl 
the n•flcx in th<· rat. ruhhit. und \mman lead, to a 
rapid inhihitinn nl milk sl.'l'fl'tiun -.1ncc little ur nn 
milk ran lw remm eel I rum the ~land ln the tu\\ 
abuut half' tht· milk l"untatm•cltn the udder can he 
milked out. "hilt• in the gnat lllt"'l or all of the milk 
can he nbtuirwd !tor r<·fNPm·<•.., -.re [R)I. The exbt· 
ence nf t hi!o rrt lrx has long bt•t!n n·t·ogni,ed. but the 
... udden lillm~-: up ol thP stora~-:r space~ and the 
inerca!'.f' in mtrnm~J mman pn·s.,Ur(• \\ere ascribed 
lO the mhl.'t of u pha!oe of ntpid milk secretion. The 
phcnomrnon 1\il~ known~~~ tht• "lt• t down" of mdk 
in tlw rm1 and the "druul{ht" 111 tht.> \\oman. The 
true nuturr nl the pht'1Hlllll.'nlll1 111 ruminant!> was 
firl>t deinun~tralrcl hy Gnme" IHlj 1n 1915 who 
stated that "milk senrtlllll in the sense ot the 
furmaunn of' 1 he rmlk t•unsll t Ul'lll'-. 1s one thmg; 
tht l'Jl'l·twn ul nulk !rom tht· gland altl.'r it j,.. 
t11rmed i,. quill• a nut ht·r 1 hinJ! . The nne i.., pruhahly 
t·ont inuou ... , t h<· otlwr, t l'rtuinl\" di ... cuntinuuu .... " 
Ht• .u·tually dt•motht ratt>cl I hut rl1ilk ejection wuld 
lw inclurcd hy inic:t•tiun~ of posterior pituita~ 
extruc·t. lie heli<'\l·cl, hnwncr, that thi'- w:b "'""en-
t ially a phurrnuruluJ!it• ill' I inn and that the milk 
rjcl'lion \\a" u typinrl neural rl'llcx ~nt until 19-ll 
\Ill,. it po .. tulatrd II\" Elv and Peter....en [:!U) that in 
tht• t:o\\ t hC' n·tlC'" Wlb neurot.>ndocrine. in\'oh·inl( 
tht· rt>lt•:t>-t• ul nX\'tul'in. Thi" \"it'\\ has ,..ince hcen 
exten-.i\'ely irl\'c:-.1 ignll•d und i~ now tully ac:cepted 
lh ]. Eh 1l!ld Jlt!lt•rsl'n al~u ton dueled that the retlex 
t•uuld hc•rome l'unclllllllll'd to stgnals n!'>,;uclllled h) 
the l'll\\ \\llh the· ll!'t ulmdkin!{. Cuoper [5]. \lritin!( 
stlflll' iiO ~rar~ lwlon• tlw ~tudics of Pado\, ulso 
nntl'Cl rundttinnml( uf tlw drnuf.(ht 111 wnnwn: .. 
e\f.'n tht '-ll!ht uf tin• d1ild \\ill produ<·c thi!o 
druu)!ht, a-. tht• thnu)!ht or :-ight ol fond orcasiun-. 
un nhuncl,ull M'l'rt'l ion ol ... alh·a." lncf(:'ed the 
" draul(ht " in \\nlla>n wn .. tull~· dt·~~.:nbed hy C'noper 
althnu~h ht• a ... t•riht·d it In the cmst:t ul rap1d 
~l't'rt'tiun . "Th(• s('(·rl'tiun of milk ma~ he said to be 
nm .. tnnt ur orcil'-l~>ll.ll h\ tht• lirst tht' milk tubes 
or n• .. t•n·uir .. aw wn~tanth supplied hy mean-. ul a 
,.lm\ ancl enntimu·cl prndUl' llllll .•. by the 
ol·ca~iuna/ i-. undt·r~tnnd that .. et•rctinn \\ hich i .. 
t·allrd b~ mot ht•r.., anti nur,b, the drought ol the 
hn•a,.t • during whil·h tht· milk i;. "" ahundantl\' 
.. ecrt'tt:d. that it tlw nipplt• ht• not immediatel~· 
t·nul(ht hy the l'hild. the milk e ... eape .. trom it. ancl 
the rhild whl'n 11 rt•t'l'I\'C.., thc nipple b almost 
dwked hv tht rap1d ilnd nhundnnt llo" of fluid: if 
11 let-. go lh hnld. the• nulk spurh into the inlnnt',., 
eyt>,. · Tlw draul(ht rrllr\ wus redl .. co\ered and 
dt•M·nhed a centun latpr h~ \\ alter [:!L.:!:!J who 
wrntr " Fur within u ..,ecund nr two thr ehild is 
greetrd ll\ an nutns..h ul mslk which ma\ he sn 
"uddcn a;1cl rupwu ... 1 hut he 1•hoke~ and i ... com 
prllt>d to break oil fH•clrn.: w take breath." The 
wtdc recol{nllwn ol the rnslk ejccuun reflex. 11:. 
depit'llllll in art. ,1nd i1~ ~''Jllmtatwn hv prsmltl\'e 
pt·uplt•, huH• h<'l'll n•vie\\ecl hv Amoro:;u and .Jewrll 
[~;qund Full<·,\ 1~1) . Time cines nnt allm1 detaiiE'cl 
mmment. hut I -.hull ju-.t mention that "sympa-
thy" het\lt•en th«.> mammary gland and the repm-
dut·t i\ e 1 nH'l hus !wen rel·ngniLt!d lor se\'eral mil-
ll'ltiu and that at least lrnm the time ol Herodmu ... 
agril'ultural penple ... ha\·e u .. ed \aginal ~timula tion 
in their milc:h nnlmill" tu en..,ure the "let-down" nt 
milk although '-lllllt' 2-100 yeor ... were to pass beture 
It wus apprcriatcd that 'aginal !olimulauun could 
n·lea"e nxy tnc1n 1ntnl ht· hlnod (:?;i J. The milk-ejec-
t ion rl'fle\ ult hl' mudt'rn "mechanized .. datrv eo\~ . 
an anunal :oclt'ftt\toly hrl.'d m:er generouo~:; for 
hil(h \ ields ancl «.>usc nf rnslkmg. operates 111 re-
sponst• lot he ~sght or sound nl th(:' mslking appara-
tu ... 
Duratwn u/l.actatum 
Lal'tatmn <'Rn he raprdly mh1bited by ceasing to 
rl!mmr m1lk frum thl! ~-:land. \\'tthlll ada\ or'-<~, 
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the storage capacity nf the gland becomes inade-
quate. and the increasing intra-alveolar pressure 
brings about a rapid degeneration and regression of 
the secretory epithelium [81. Normally. however. 
the decline of lactatton and mammary regression 
a re slow processes. As the sucklings grow and begin 
to eat other food, less mi lk i~ withdra,\n and lP~s 
stimulus is applied to the gland. In some spectes. 
such as the cow, the onset of a new pregnanc·y 
crea tes a hormonal milieu detrimental to the 
secretory activity of the mammary gland: in other 
species (e.g., man). lactation lends to mhibit the 
sex cycle and thub delays the onset of a new 
pregnane). ln dairy ruminants. if regular milking 
is con t inued and if the animals a re not again 
impregnated. lactation may continue for years and 
the yields may vary cyclically with the season [26]. 
Lactations of 10 14 years have been recorded in 
cows and of 4 years in goats [27 ]. 
Milk Yield 
The milk yield. in general. is related to body 
weight. Moreo,·er. \\hen related to the weight of 
the mammarv tissue. the ,·ield is remarkablv 
similar across. species. about. 1 gm ol milk bein~ 
produced by I gm of mammary tissue [28]. 
The frequency of suckling varies greatly from 
species to species: ra ts nurse their young 50 -80 
times per day [29] whereas at the other extreme the 
tree shrew (Tupaia), one of the most primitive 
members of the order Primates. visits her offspring 
once every 48 hr (30 ]. 
Mechanics of Suck/in# 
How do youn~ actuall) obtain milk? The usual 
assumption is that milk ts sucked from the nipple 
or teai. This, however. is very much an O\'ersim-
plification and basically incorrect. Cineradio-
graphic studies on babies and young animals have 
clearly demonstrated that while ··sucking, .. the 
suckling actually expresses the m1lk by movements 
of the tongue. The young kid. lamb. or calf grasps 
the teat. the lower ja\\ is raised to compress the 
neck of the teat between the tongue and the palate. 
and the milk so trapped in the teat cistern is then 
expressed into the hack of the mouth by a move-
ment of the tongue which spreads from before 
backwards [:31]. The human child u!>es a similar 
procedure: the nipple and the areola are drawn into 
the mouth to form a "teat." the tip of the nipple 
reaching the back ot the mouth: when the lower 
jaw is raised. the base of the "teat" is compressed 
between the upper gum and the tip of the tongue 
resting on the lower gum: the tongue is then 
appl ied to the lower surface of the "teat" from 
before backwards expre~;sing milk trapped in ihe 
sinuses. Suction probably aids the process by 
widening the pressure dillerenu al [:J2]. 
Biochem rcal and lmmuno/opic Aspects 
Many are the interesting problems of compara-
tive lactation such a!> the ability of the kangaroo l<l 
secrete simultaneously from adjacent mammary 
glands milks of entirely different compositions. one 
for the Liny joey withm the pouch, the other for the 
joey running at heel; and of the monolremes lo 
secrete in quantity milk sugars other than lactose. 
The biosynthesis and composition of milk a re 
dtscussed hy ,Jenness in this issue. Again, in many 
species, immunologic protection to the young is 
provided by the colostrum and milk, a topic fully 
discussed by Beer, Billingham, and Head in this 
issue. 
Functions of the Breast 
From these general comparative aspects of the 
mammary gland, we now turn to the breast. As 
with other mammals. the human mammary gland 
functions at the end of the reproductive cycle by 
secreting milk for sustenance of the young. The 
breast, however, has other functions that, so far as 
I can ascertain, are not performed by the mam-
mary glands of any other mammal. These func-
tions, moreover, concern the earlier stages of the 
reproductive cycle. The protruding breast is part of 
the human sexual signal ing apparatus and with its 
highly innervated nipple is an important receptor 
organ in the precopulatory phase of sexual behav-
ior. These functions, probably because they are so 
much part of common knowledge, are generally 
O\ erlooked when the physiology of the breast is 
discussed. In 1778, von Haller [33] in his classical 
text book. Elementa Physiologiae Corporis Huma -
ni, wrote: "Alia denique est mammarum cum utero 
nervosa symphatia. Contactus papillarum libidi-
nosus insuetis puellis igniculos movet veneros." 
(" Moreover there is a certain nervous sympathy 
between the breasts and the uterus. Libidinous 
caressing of the nipples can move lusty passions in 
inexperienced girls.") More recently. Morris [34] in 
his book. Tile Naked Ape, discusses in a rather 
popular fashion, the evolution of these sexual roles 
of the breast. The breast and red lips a re consid-
ered to be frontal mimicry to the ancient display of 
fleshy huttocks and red genital labia by the female 
naked ape before she walked erect. The male, 
ha\'ing been primed to respond to these signals 
when they emanated posteriorly, has now a built· 
in susceptibility to this frontal mimicry. Be that as 
it may, these sexual functions of the female breast 
appear to exert influences not entirely compatible 
with its subsequent functioning in the nutrition of 
the young. 
Human Lactation 
A problem peculiar to human lactation. the 
subject of much current discussion. is the rapidity 
with which so-called "lactation failure" is increas-
ing, particularly in Western cultures [35). More-
over. even 111 those cultures where breast feedi ng is 
carried out, it has been designated "token" breast 
feeding [:16] since it is ··characterized by severe 
limitation of sucking by social customs from the 
day of b irth to the day of eventual tota l weaning, 
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whith usually occur-, within a few wel'k:-.. · I In ron-
tru~t ··unrl'strirted'' hn•thl lePdinK pro<"eeds \\ith-
nut "rules' that materiall~· re..,tril't suckhnJ't. no 
bottle ll>ed-, heing giH•n I Even in non-Europt-an 
peoplt>>.. th!.' duratwn of hwtation ,·aries greath 
Pin><~. Harll•b. und Hart<'ls [:n] gi\·l' a Inn)( list tll 
peoples with avera)te laltntion rangin~t from l£•ss 
than I q>ar f!.'.j!. Sanwnns. Hnttl'ntotsl up to l.i 
vears r Esl·i!ml,.l A:-. a result. in ... on!(' cultures a 
mol her hren.,l fel'ds :! nr l'\'en I rhdclrl"n ol diller 
ent a~tes llherl' 1s no f.'\ identl'. hm,l'ver that m1lk,., 
of different romposlltnn.., are senl't!.'cl a!' h\ the 
more "sophistiCated' ~tlands nt th!.' kangaroo) In 
some Eskuno l'ommuollll.'s 111 the 19th rentur\. it 
was apparentlv nut unrommon fur n vuuth of II tn 
drink lrom h1s mother's hreust on h., return from a 
hunttn)t expedition j.i.:l'ij. hut a mort· recent stud\ 
reports I<H'tntions lastinj! only :1 1 ~ear-. 111 Eskimo 
cnmmunitiel' 1:1R]. Ploss l't ul [:lijal!-.n ptl'turt> a 
·I·H'nr-nld >-uddmg frum Ct>ntral .Jn\n snwktnj! a 
ri~:arell e bet wl'en hn•1ht ft•('(l-.... 
The tt>rm Inn 1tinnal l111lun· tn l'nnnl'l'llon wllh 
the present prohlc·m is ~omewhat mi!-.leading lw-
cause in mnn\ tn~tanres th£>rc is nn real evtdcnre ol 
ph\stologtc latlurr ol lallation hut rather ol the 
mother ... uppre-.smg her lartat inn . In »hurt. mall\ 
mothers opt out ol Im:•a;.t lt•edin~ and a more 
appropriate term would he "lailure tel hreast teed." 
I u ,, hat cxt£>nt ph~·,iulu~-:ic lui lure to lat•tate on·ur:-
ts tar lrom n•rt,tin hut it -.c·t•rns unlikl'IY that it i, 
tht• pnrnar\ l'HU,..l' ul man\· lailun•s tu breast lt·NI 
Tht• problem. hm\e\t-r, I" l'omple)\.. ;'\en·ous l'OI1 
ncrttons h<•t IH't'n the orhllol rm11n I cortex and hv 
puthalttmus tn\ohed 111 proi<H'ttn r!.'lease ha\(' 
rerentl\ !wen demonstratt•d h\ Ttnthtl and Kna~gs 
l:l!-l.lll l .m tlw rabbit. A twrbral t•ort ll'lllrontrol ol 
lat·tatwn ts thus rlcarh pnssthlt;> wtth the impltca 
tiun that physmlogt<' fmlun• ul ltl<'tllltnn tn man 
mm he willt•d Opttng nut ol hn•ast fel.'ding, 
de!-.pttl.' current nnl..tClle,.. is no nc\\ phenomenon"" 
the exl'c-lll.'tH ht-.tum·al rl'\' iew" hv Still ltll and 
\\ il'kes I-I:.! I dl•arl' show. For thl· last :1000 ve:u .... 
mothers in Europt•an rulturcs hull' ht•en opting out 
in t·un,..tdl'rahle numhN,.. whl'n it \Hb pu,...-.lhlt· to 
arrun~:e an alternult\l' suUfl'l' ol ... ustl'IHinCe tor tht• 
t•hild L ntil till' hl'gtnntng ol thl' pn•,..t•nt rentury. 
tht' l'mpluymenl ul u \\l' l nursl' was the unl~ 
sati!-.lat•tury allernattH' and tht• cu>-tom ot optin~ 
nut was thl'n•lore nmlitwd to the UJI(>t'r dctsse-, In 
Gn•ek "lll'll.'t\ s[u,·e., wen· ll,..l'cf a ... Wl't nurse, .. onll' 
11100 wars B.C Tht rustum was !-.ltll l'ornmon in 
llunlltn sut'tl'l\ An extnnt trt•ati ... <• on gynl'rolog~· 
\\rlttt•n 1)\ !:-lor,tnll!-. jt:lj, a (;rl'l!k phv ... tcian who 
prttt'lll'ecl 111 Homl' t•arh 111 thl' :.!nclt-cntur) AD. 
dt~cusRcs in grent clctnil hm' a wet nur~e Jl> to lw 
rhosen. the llllltn re4Uirt'IIH'nts hl•tn!-( . a!-(1' between 
:!II and 10: t hr mot her of 2 or :1 children of her 0\\ n. 
niJtoocl health \\lth lm•asts and nlpplt•,.. ol medium 
s111': 111 lnl'tatwn tor:! ttd wet'ks. not til temperl'd 
Snrunu,.,·, rPqlllrt•menh were c•opiecl and pla~iar 
I!Cd throughout tht' l't:nturte:-o. appearin!-( 111 an 
English tl')l.l lmok a .. latl• as ~~~;,. I, although (;u il -
lcmt'a\1 in 1612 and Mauril'l'au in 1()'7:1 added u 
warning against t hl' l'mplovment of red-haired v•et 
nur-.t•,..ll:!). In I -Ii~. in thl' liN prmted textbook on 
the disl' ll>-l'" nl l'hildrl'n, Ubrllu~ dP Ewlludtnrbu., 
lnfantwm. Hag-ellardn. 11 teac·her ul ml'clu:ine tn 
Padua. stated that lor le('(ltng the newborn a ''et 
nur><e i.., to lw prnc·url'd. hut tl the tnlant he a chtld 
of tht· poort.•r das,..l's. let 11 lw l!.'d on its mother ... 
milk ltlj . In l'\th n·ntun Eng-land, the wet nur,.,e 
enJoyed pen k pnpulari t \ llltHIIli{St Lhe artstocrac.v. 
At the hirt h ol t ht• J>rmce ol \\ales (later George 
[\ l 111 116:!. it """ olliriall~ announced "\\'et 
nurse :\Irs Srott . dn nurse. ::\lr ... Chapman. 
rockrrs .. Jane :-ttmp,..on and Cathenne -Jnhn;;11n" 
I4:!J From tht' hl'j!tnntnl! ut tht> present century. 
adntnces 111 tN·hnulo!!) and hyl-(lt'ne made 11 possi 
hie to rt>plat·e till' ''et nur .. <' wtth tht' f£>edtnl! bottle. 
pre' 1ou;.h a somt·whnt dendly Utl'nsil It:.! 1. and the 
np port u n 1 t \' to opt nut ul hrt•asl I eNitn)! was no 
lon!(er the pri,tlt'l!!.' ol tht' m·h mother. 
The rust om ol opt tng nut ol hrl'ast leeding 1s 
thu>- a \'ery old om and wt• must thk '' hy thl' 
human lt·nHlle should oltt•n preler not to pl'rfurm 
whut in all othl'r mammalian :-pede!-> is an tnstinr-
tin~ prol!.'ss. thl'r the lt'nturit·s. thl' mam reasons 
j!i\ell hH\ e a I imeltts, similarit,\ : hrl'a!-.1 leeding is 
unla-.hicmahle. tl ma\ lllJllrt' the· health. it inter-
tNt's \\ith sol'inl rluttes tand in the pre,..t'nt rentur~ 
with work I. it is tmnwde,t , it is detrinwntaltuthe 
figurt• . The last two mny hold the kc•\' to the 
qu<•stton. Herent rt•sl•ardws on mlant nlrt' h,\ the 
'\t•\\.,1111!' [Ill and !-tlliCiie:-o h~ '\ewton .mel '\ewtun 
[:l:iJ. in \1h1ch the attttude!-t, ltlt• l'xpenenc·e:-.. 
persun,tltt~. n•li:.:tnn, ecluc·;llton . and :-.ocial das ... ol 
the mother wen• in\e ... ttgatl'd. strun:.:l~ !->Ul:'J!l'"tthat 
the se\ual and nulrtttonal lunrttclll>- ol till' breast 
cause conllit·t 111 I he mmd of the mother. The 
phvsiololo(it• respon..,t·, artsll\)! lrom th<• :-timulation 
ol hrl'nst fe('(lin~r and 1 ho,.,t· <lrt!->tn~ from breast 
stimulation durin!{ prl'c·upulatnn· attt\'ltle:- an· 
clnselv allil'cl. and . the mother. ('tllhl'IUUsl.\ or 
unccmsdouslv. rc•~-:urds hn•nst ft'rding nut as n 
nutritional l;ut ns a ... e\tlltl prmes!-1 and thereh\ 
attadw, to it nil tht· inhilution,., and tabno,.. .. he 
ma\' u,..,..odatl· 1\ith -.exuallwhmior I hl' po,..sihil-
it\ .nl the los" of lil{ure rna\ gi\ e nse to a furthN 
dilemma: il tht• hretbts twrlorm thl'tr nutritional 
tunniun. thl'\ IIIII\ lo:-oe their 'aluc· a-. :-i~nal.­
attrnl'l i\ e to t ht• male. This anril'nt and mud ern 
cu-.tom ol tatlmt.. to breast leed ts spettltr to thl' 
humnn ;.pec·1e-. 11nd tt seem ... unlikelt, thnt com-
paratiH• antmnl >.tuclies c·an u-.l'fulh rontnhute to 
its !.'luddation . lncle!.'d . it dOl·, not appear to lw 
hasirnll\' a ph\,..lologir rnalter but one lor the 
p!i_\Thologt~t and ps\ rhiutri~t. 
Tlw custnm ol opt tllj! nut ul hrt>ast fi:'Pdtng wa~. 
unttl tlw pre!-tt•nt rl'nlury. H prt\ dl'ge ol the ru·h 
mother and mad<•ltttle dilll'rent·e to the infant \\ho 
led at tlw breast ol 1lnothrr woman \\tth htl' )trtm 
rhann•s ot >-Un i\'al pt>rht~p-. nnt great h ult ert'd. In 
18th <·l'ntur\ <:n•at Hritain. I nut nl e\ery l. 
pt,s,lhh I ol c•wn· :! chtldrl'n dted helore the age nl 
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lU (45,461. ln the pr('!lE'nt centur). the siluauon has 
dramaucally changed in that thP mtnnt i~ nm' 
bottle fed with procP~sed or unproces,;ed en\\ milk. 
The chance:; of sur\'i\'nl ol t hl' hol1ll' -ll'd babY are 
nO\\ excellent. thank" largt:l~ to the ellorl~ ol "uch 
pioneen. a:. Dr H. L. Coit in the L ~ A. and Dr. R 
tenhou:-e \\ illiam,., in England. who led cam-
paigns for supplies nl clean and =-ale t·m, mtlk 
[41.-l ). i'\everthelt'ss, nutritional. immunologic. 
and p!ivcholo~ic problems are apparent in bot-
tle-ted babies and were rec<>ntly discu!ised at a 
Symposium on the l 'nsquene:-s ol Human Milk 
(49]. Is It poss1blt' that thl' tlml' honorl'd custom ol 
the privileged mot her to nvotd breaM feeding may 
now be produrmf.( underpri\ ilel{ed children-un-
derpm·ileged nut rtt wnally, un munolo~tically, and 
psycholo~icall y'' 
The Breast tn Art and f'olklon• 
The importance nt the hr<'l\st 111 the prupal{ation 
and presen·at1on ol the human rae~ has inspired 
artists and :.culplrlrs lrnm the 11me of Paleolithic 
man. B\ studnng prehtstnric und histone art 
forms. Clanue nnd Bernard [:>OJ ha\c revit>wed the 
chanJting aesthetics nl the brell'-t throughout the 
ages The 1conugraphy of 1 he brt.'a,..t. ns a rust it. 
religiou~. and t>rmit s~·mhnlt"m havp been exten-
si,eh re' tewed h\ \\ It kowski m h1s books Lets 
Sein~ dan' 1'/fl.,tn;re [!liJ and LP.~ S!'lnS a I'E~ll.,e 
[52), and I ha\!~ alreud~ relerrt.'d lu the dt ... cus,ion 
of the milk-ejection thl'nt<' in nrt 11nd myth b~ 
Folley [2·1 ). 
Human mtlk has had mag1t·al properties attrib-
uted to it and has hcen recommended lor such 
diverse maludtes m. dentness and snakebite (:fi'J. 
Converselv, t h!'re have bet>n wtdl'~pread belief~ 
that supe~naturol fnrces influenced lactation. and 
amulets and chorm ,., \\Cre u~ed ll\ nursing women 
to increase the1r nulk [:li I uml by Iarmer:-. to 
increase mtlk \leld,., in their mtlch ammals and to 
protect them ·, rnm ditoease p :l,i)-1 J \\' 1th per hap~ 
more reason. human milk htt" heen re~arded as a 
,·aluable nutnent and therapeutic agent tor the 
aged. and 111 "ume culturt•:- the 'er~· old a,; well a,.. 
the 'er;. young were breast led (:\i J. In t hi,.. 
connecllon. considerable inlormutiun on a breast 
theme in art. \\ htt·h ha-. urnu,.,ed 1 ht> intert>st ol art 
hi!>torians but h. perhap .. littlP known 10 ph\'>oioto-
gist~. wa<.l'nllet·ted but ne\E'r published by the late 
Professor: .. J. Folll:'v. Thi,., j., the theme ol ·Carita .. 
Romans" !Roman 'c' hontvl and ari>.es from the 
legend of the Greuan da~~hter Peru. who dail~ 
visited and breast feel her al{ed lather ~1tcon lor 
Cimon). whn had been l'tmdemned to death b~ 
starvation in prtsnn . This le~tend was popular in 
lmperial Romp ancl rPpre:-.t•nUitlnns of the incident 
have been found on potlt>ry tral!menl~ dating I rom 
the 1st cent un A. D .. and 111 mural patnl ing;.. and 
terra-cotta slatuet tes 111 Pompeii. l\led1eval exam-
ples are few, hut 11 ts pictured 111 a l :~th l'entury 
manuscript of the work!'. of Sohnus fa ~rammarian 
and compiler nt the lrrl rentury A.D. I and later in 
Fir. ·I ' l'antas Romans. The reltel un the lat·ade ul 
the ctt~ prt!>llll in (;hcnt knm•n a~ the· " l\lammelokker" 
1 Hrt>n~t Sut·kcrl l'hl' llrtl!tnnl n·liel dnled trnm l'i-tl but. 
hemg hadh Yol'llthen:d. Yo'il.• n·phtred b-. a ropy m the 
I 961>s. 
1--li:l 111 a Boct·nn ·io text Thr• theme became 
popular agnm 111 the !11th n·ntury. appearing on 
copper engra\ tngs ll\ Ueham and thereafter in 
numerous paintings of thP ~rene hy ,-nrious anist~. 
including Rulll'n~ nnd Murillo. sume emphasizing 
1 he hl'rott' and spmtunl ospcets of 1 he theme. 
others the l'rotir p; ~.~,;; .iiI A rt•ltel oll the :-.cene 
was plucecl un the tnradr of the prtsun 111 Ghent in 
J'j 11: \\ hl'n ll :-.UIINcd the ravage:. uf time. It wa!' 
recently replaced hy a ~tlth lC'nt ur~ copy I fig. 4). t I 
am indebted 111 l'rul . Geurgl''-' Peeten. ul the Ghent 
\ 'eu.-rinllT\ ~rhnul lnr inlurmatwn ahnut this re-
lie! l 
In sum. tht· m11mmary gland j, a ,.,kin gland 
\\hn,.e impnrtanl'e hU!' lung hPen rE'cngnized. ;\1o~t 
ol u:. lwcouw ut·quuinu•d with it at a 'ery early 
stagt• ul our l'Xt,.,tt'nct• and de,elup a retau,ety 
endurin~: inll•re:.t. The ~tland indeed merit-. a placl' 
in a SymJXI~ium un Hiulngv nl !-\ktn nnd i:. well 
wunh" ol the '-l'ientiltt' and dum·alt·nn,.,tderauons 
gi,·en In it 111 this is,..tlt' 
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